A woman in her late 20s presented to the neuro-ophthalmology department for optic disc edema discovered during a routine examination. She reported mild visual blurring but denied headache, pulsatile tinnitus, visual obscurations, or visual impairment. Her medical history included elevated platelet counts on recent blood tests (591 × 10 3 /μL [to convert to ×10 9 /L, multiply by 1])
and amenorrhea attributed to use of a hormonal intrauterine device. She took no medications. She smoked 10 cigarettes daily and denied alcohol or drug use. Review of systems included a 27-kg weight loss on a diet and several months of progressive burning and tingling over the plantar surfaces of both feet. She also reported occasionally tripping over her toes. Outside electrodiagnostic testing suggested a demyelinating polyneuropathy, and intravenous immunoglobulin followed by oral corticosteroids were given at an outside institution for presumptive chronic inflammatory demyelinating polyneuropathy (CIDP), without benefit.
On neurologic examination, visual acuity was 20/20 in both eyes without abnormalities in motility, alignment, or pupillary function. She correctly identified 4 of 11 Ishihara color plates, a finding attributed to congenital color vision loss in the setting of a positive family history of color vision impairment. The external and dilated anterior chamber eye examination findings were normal. Dilated fundus examination revealed severe bilateral optic disc edema with choroidal folds that extended through both maculae, the latter indicating sufficient optic nerve distension to impinge on the globe. Humphrey SITA Standard visual fields revealed enlarged physiologic blind spots bilaterally with a prominent nasal defect in the left eye ( Figure 1) . She also had sensory loss in the distal lower extremities to all modalities (including loss of distal proprioception), weakness in the bilateral distal upper and lower extremities (including 4/5 ankle dorsiflexion), and generalized areflexia. She was 168 cm tall and weighed 76 kg (body mass index [calculated as the weight in kilograms divided by height in meters squared], 27).
Laboratory and Radiologic Data
Magnetic resonance imaging of the brain and orbits with intravenous contrast revealed no structural lesions (Figure 1 Laboratory testing revealed an elevated platelet count and hypothyroidism. Serum and urine immunofixation revealed no monoclonal protein, and the serum free light chain ratio was normal despite a mild elevation in κ and λ chains. The results of antinuclear antibody (ANA) testing were positive at 1:320, but test results for other autoimmune and peripheral neuropathy autoantibodies were negative ( Table 1) .
Electromyography (EMG) and nerve conduction studies (NCSs) performed at our institution revealed diffusely absent sensory nerve action potentials, absent or reduced compound muscle action potentials without conduction block or temporal dispersion, and relatively uniform slowing of conduction velocities in the peroneal, median, and ulnar nerves (18-25 m/s). Bilateral median and left ulnar F-wave studies revealed severely prolonged minimal latencies, normal persistence, and normal chronodispersion. In addition, EMG revealed evidence of concurrent axon loss with acute and chronic neurogenic changes in a length-dependent pattern (eAppendix 1 in the Supplement).
A 29-year-old woman presented with blurred vision and distal paresthesias. Her initial evaluation revealed severe bilateral optic disc edema with distal lower-extremity sensory and motor deficits and electrodiagnostic evidence of a length-dependent mixed demyelinating and axonal polyneuropathy. The results of routine diagnostic testing, including laboratory tests, magnetic resonance imaging, and lumbar puncture, were nondiagnostic. A targeted biopsy was ultimately required for diagnosis. In this article, we discuss the differential diagnosis and outline the clinical evaluation indicated for a patient presenting with demyelinating polyneuropathy and concurrent papilledema.
Clinical Discussion
This patient presented with severe papilledema without obvious structural origin and a mixed demyelinating and axonal polyneuropathy, a unique combination of symptoms with a relatively limited differential diagnosis. Because most neuropathies are primarily axonal, the presence of a demyelinating component in this patient is particularly unique.
The initial evaluation of a polyneuropathy of this severity in a young individual begins with EMG and NCSs to characterize the neuropathy as axonal or demyelinating. 1 Clinical features suggestive of a primary demyelinating polyneuropathy can include motor predominance, preserved muscle bulk out of proportion to the degree of weakness, global areflexia, and hypertrophic nerves. 1 Hereditary demyelinating polyneuropathies have more uniform slowing of conduction velocities, and findings such as temporal dispersion, conduction block, or asymmetry are uncommon. 1 Therefore, electrodiagnostic findings in this patient might initially suggest a hereditary demyelinating polyneuropathy with secondary axon loss and concurrent pseudotumor cerebri. However, the relatively rapid progression of this patient's neuropathy and abnormal CSF profile warrant a thorough investigation for alternative causes. Human immunodeficiency virus (HIV) has many peripheral nervous system manifestations, including demyelinating polyneuropathy. Therefore, HIV testing is indicated as part of the initial evaluation of all patients presenting with polyneuropathy. 1 Vitamin B 12 and folate deficiency should also be considered, but neither of these would account for a primary demyelinating polyneuropathy. 1 Furthermore, the vision loss in nutritional-deficiency optic neuropathy is slowly progressive and only rarely associated with disc edema. Patients with subacute combined degeneration as a result of vitamin B 12 or copper deficiency also have upper motor neuron signs, which were absent in this patient. Diabetes mellitus can cause optic disc edema and neuropathy. Diabetic papillopathy is an incompletely understood disorder that presents with optic disc edema, commonly in the setting of recently improved glycemic control. 2 The largest case series suggests that the disc edema may be bilateral in approximately half of cases. 2 However, the diagnosis remains one of exclusion because of its rare and uncertain nature. In this patient, the elevated opening pressure and protein exclude the diagnosis. Furthermore, the typical neuropathy associated with diabetes is a length-dependent, sensory predominant, primary axonal polyneuropathy. 3 Entrapment mononeuropathies are common. Patients with diabetes can rarely have a mixed axonal-demyelinating polyneuropathy with evidence of primary demyelination, although this is generally limited to patients with longstanding disease and poor blood glucose control. 3 In this patient, HIV, vitamin B 12 , and hemoglobin A 1c test results were normal. Patients with a cardiac history should also be queried about the use of amiodarone, a known toxic cause of bilateral disc edema and demyelinating polyneuropathy. 4 Lupus is associated with papilledema and multiple forms of peripheral neuropathy. 5 In most cases, the papilledema and intracra- 
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A Woman With Blurred Vision and Distal Paresthesias a causative pathophysiologic link has not been established. Lupus also causes papilledema in the setting of cerebral venous thrombosis with antiphospholipid antibodies. As with diabetes, lupus is most commonly associated with a distal sensory-predominant axonal polyneuropathy, but weakness may occur acutely or subacutely in the setting of vasculitis or mononeuritis multiplex. 6 In addition, CIDP has been reported in lupus, but whether this is coincidence or a true association remains unclear. In this patient, ANA test results were positive, but the EMG and NCS findings were not consistent with either of the above mentioned neuropathies seen in patients with lupus. Benign and malignant monoclonal gammopathies have also been associated with optic disc disease and mixed axonaldemyelinating polyneuropathies. Serum and urine immunofixation should be performed to evaluate for a monoclonal protein.
Although most patients with a paraproteinemic neuropathy will have a monoclonal IgM protein, any heavy chain type can be associated with amyloidosis or an underlying plasma cell neoplasm. 7 Additional testing can distinguish malignant conditions from a monoclonal gammopathy of undetermined significance. This patient did not have a detectable monoclonal gammopathy on serum and urine testing.
The syndrome of polyneuropathy, organomegaly, endocrinopathy, monoclonal protein, and skin changes (POEMS) should also be considered, especially when a monoclonal protein is found. This paraneoplastic syndrome arises in the setting of a clonal plasma cell proliferation and causes a unique demyelinating polyneuropathy with concurrent axon loss and widespread disease in multiple organ systems, 8 including papilledema, thrombocythemia, and endocrine dysfunction, all of which were noted in this patient. Acute inflammatory demyelinating polyneuropathy (a demyelinating form of Guillain-Barré syndrome) and CIDP can cause acute to subacute weakness with electrodiagnostic evidence of demyelination and secondary axon loss. Papilledema has been associated with both conditions. 9 Although the mechanism of papilledema is uncertain, the most tangible hypotheses relate to obstruction of the arachnoid granulations from increased CSF protein. 9 In this patient, acute inflammatory demyelinating polyneuropathy is ruled out by the clinical history, given the progression beyond 4 weeks from onset. Although it was reasonable for the refer- and NCS features that aid in distinguishing CIDP from POEMS, with POEMS having more uniform demyelination (ie, without temporal dispersion or conduction block) and lacking the sural sparing seen in CIDP, similar to hereditary neuropathies and consistent with the findings in this patient. Although exceptions exist, this patient's lack of response to intravenous immunoglobulin therapy also warranted reconsideration of the CIDP diagnosis. On the basis of this patient's unique EMG and NCS findings, papilledema, thrombocythemia, and hypothyroidism, we would recommend an aggressive evaluation for POEMS.
Clinical Course
Weeks after her initial diagnostic evaluation, the patient was noted to have bilateral lower extremity edema and endorsed a few months of progressive skin hyperpigmentation on her face and distal extremities. Splenomegaly was identified on physical examination, measuring 18.5 cm on computed tomography of the chest, abdomen, and pelvis. Computed tomography also revealed anasarca and diffuse lymphadenopathy, but no nodes were hypermetabolic on follow-up positron emission tomography. Additional specialists considered essential thrombocythemia and lymphoma as causes of her generalized lymphadenopathy. When bone marrow biopsy specimens revealed only megakaryocyte hyperplasia and positron emission tomography revealed no hypermetabolic activity, an atypical presentation of lupus was also considered.
Despite the lack of a serum or urine paraprotein and given the patient's unique EMG and NCS findings and multiorgan involvement, a serum vascular endothelial growth factor (VEGF) level was checked and revealed an elevated level at 6240 pg/mL (reference range, 62-707 pg/mL). This finding led to a review of her computed tomographic scans, which identified sclerotic lesions in the T5 and T9 bodies. A biopsy of the T5 vertebral body and an axillary lymph node confirmed the diagnosis.
Pathologic Findings
The sclerotic T5 lesion ( Figure 2) had increased plasma cells that comprised approximately 10% of the marrow cellularity, including occasional large nucleolated forms. In situ hybridization revealed an inverted 1:2 ratio of κ to λ light chains, indicating a λ restricted plasma cell proliferation. The axillary lymph node (Figure 2) had Castleman disease-like changes with involuted germinal centers, increased vascular proliferation, and increased plasma cells in the interfollicular regions. Having fulfilled all diagnostic criteria, she was diagnosed as having POEMS (Box).
Conclusions
POEMS is a multisystem paraneoplastic disorder associated with a monoclonal plasma cell proliferation. 11 The pathophysiologic mechanisms of POEMS are incompletely understood but correlate with high levels of cytokines and other inflammatory mediators secreted by the plasma cell neoplasm. Interleukin 1b, interleukin 6, tumor necrosis factor α, and VEGF have all been implicated. 11 Although VEGF correlates best with disease activity, a lack of definite benefit with targeted therapies (eg, bevacizumab) suggests a complicated pathophysiologic mechanism.
11
POEMS is frequently misdiagnosed, particularly when specialists fail to consider the chief complaint in the context of additional systemic manifestations that may fall outside their subspecialty. The absence of a detectable monoclonal gammopathy on serum and urine testing provided an additional diagnostic challenge in this case. However, if POEMS is suspected, this finding is frequent enough (12% of some cohorts 12 ) that more invasive testing (eg, bone marrow biopsy) should be pursued, as in this case.
The papilledema in POEMS may be due to intracranial hypertension from increased CSF protein, leading to disruption of arachnoid granulations. 8 However, some patients have a normal opening pressure and CSF protein level, suggesting alternative mechanisms, including VEGF-induced microvascular hyperpermeability.
